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[if*«5] S«_tiC £=k_hfa&3»f£Ji£> _t8B^>«£. _L8B 

[if ^ 8 ] ±lB«?KflP £ ^Ift^lf i: ^SSlcStJf 3 tiTAXft^-JS £ 

m^m <d mmm t m u x , ±i a^sism&M » jw/s; s *i t v ^ 5 ^ t s mm. t -t 
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cit^^io] mm±\z, -tt&m^is-jwmttt. ±m-tt<DMM,*s- 

±mmmmcmisT&m,ffi&mmtfmt&2tiz> 1 1 fete z. oy&mK^mm <n 
±s zmmm t m -r z m n mm <d m iz mat mm 2 ti x v ^ & z t. & wm t 

[it^^ii] ±mi&m.ffi&mmiz> cuiz^^xm^^tix^^zn^m 

mttf, im&ikmmz-frLxmmtmx. x^yAji^mznf&^&ztit!® 
Mizmm-znxte&ziizsftffi ttzm^m 1 3 mmvm^mmm^mm^ v 

K. 

2 ffiSE#2 000-3111381 



. #2 000 — 097944 



[Mis] ±mi&m.m±mmt.±mm^mmt<Dm^<Dmt, o. 5n 
[ra2i] ±.mumm<Dma\%. i nm^TT*&£r -rait 

M2 2] _hffH^«M«, T a fc^"** 2 0 

C»#3®2 3] ±gB£i ©xgtcfcv^t, ±fa»t_Lfc, 4>&<h%M3&i& 

bp n im^mm t & izm m l t & * ah&^i ^ , ±fa{gig#t;:&«« * & 
assist & »{3irt sic is u 
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Sm^MS © JifH^BP £ m-t Z> ® £ te&*f{B!J fc^ffci" § r £ £ m'@L £. ~? & ff & 
*&lfc£«Ji£> ±faM^P£, 2M§&'I£^«J*^ ^^'[4J»tcj:UM(Z)fni^^ 
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jERtsnT^s. 

[0 0 0 4] 
[0 0 0 5] 

mra^ fti£, m%mmmw<Dmv^v viuz&zm^&JKDi&y* 
mit-tz>tz.mz. m&frbm^bnT^zmij&M^m.tfi®%: (am r : Anisot 

ropic Magneto-Resistivity) U fcM R^M(C^t) »J , g*$BilCjggtS&SI 

(GMR : Giant Magneto-Resistivity) &flj;SLfcMR|iWK&MV*S£i:#$£ 
BStlT^-S. 

[0 0 0 6] 

^ $ ti, M MttM # 2 Jg © Ji 0> e> 5 © - # © BHKft S £ » 
SUT^3*ife*3tS:^-r* 0 &&#ffi»£SJttOT^/a3;nTV*5»«tt» 

[0 0 0 7] 
[0 0 0 8] 

fllittf, Wl 1 - 1 6 8 2 5 0-^^#, W. F. Egelhoff et. al. (J. App 
1. Phys. 82 (12), 15 December 1997) <£>i&£^C 8 V^, fc&M&Bl£.hXm 
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[0011] 
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[0013] 

. mmfctt&%\%mz*z.£ff*intem{tysm*mvx^&. 

[0014] 

tifc-ttwv - vmmt^m^x^^o fit, ±mm%m,tn.^m^t, m 
mmz£ vmnm,tn.-tfmt?z>mmmzmis. ±tmmmzmvxi&m.mi&:mm 

[0 0 15] 
[0 0 16] 

Ksa-rsjclgiu £S±K^fc< £%>J:8BflHiBas£, fl£ffi#t&J»» 
[0 0 17] 
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[0 0 18] 
[0 0 19] 

[0 0 2 0] 
[0 0 2 1] 
[0 0 2 2] 

# « £ * £ L/t^bT V^*-£#& U , #aSM© ^©it**^l» £ 
[0 0 2 3] 
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[0 0 2 4] 

) 9 <£®m^MS i o mtmm 1 1 i 2 jh#cbubs*i 

7 i: tt, tf>JS 1 3 ££4xtv^ 0 

[0 0 2 5] 

S4K2li, Mill ^f^^^©*«lffi#S»«ffi^»tcJ:»;^Sti'rv>* 0 
[0 0 2 6] 

T*&«3 li, MAH T a <fc y^SflT^S. 

[0 0 2 7] 

iR3ftflBlttJi4 tt, Mill Pt-Mn^, Ni-Mn^, Pd-Pt-M 
E££*lT^£ 0 NiO, a - F e 2 Ogfc £JC J: o*C7g/S3*lT *> J: 

[0 0 2 8] 

^l<03a«ltt«5 2fea c S2©3SHKtt»7tt, m*.\t. N i - Fe^ Co, 
MCo, Ni, F e 0)?%(D-mMZ&tl&i&te£<Dm&mWK£^X^&2 
tiTV^S. Hl©3t^'l4M5^r>*m2©3S^'[4JS7li, 1 ©#NKttJI 

6 6i:#K:, ^£>Vp2>mM7 x.VW&&m-t2>¥ym 1 3 S:^«tS. fit, 

» i ® 5 &t>*ig 2 ammm i &.&m&m 4 1 ^iis^ts r ^ tc 
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[0 0 2 9] 

tT>* l 3 zmM? *VM&£-tZ>z.£lz£^x. fci°>JS l 3 icfcttSflB&C^ 

miZ&I&2ftZ>mi <Dim&M6<DM£ LTtt, Ru, Rh, Ir,. Refc£# 
[0 0 3 0] 

#»£-k«JS 8 C u, C u — N i ^^^©^S'ffi©#^tt^^{C 

[0 0 3 1 ] 

JSti£fflS9tt, Ni-Fe^it C o-F e^&SfcOfcJffltStlCJ: 

[0 0 3 2] 

[0 0 3 3] 

{&mtfL&mmi o«, n^m^m^mx^^c u ^^.^m^hx^m-^n 
Msstiszifcic «fc y^stirvAS. mtmrni n±, -fswt^MJii o^ 
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, i o umitmm i i ^©liWKJsw:, ««>T¥?tfcfca*iTv^ 

o 

[0 0 3 4] 

tfcmtm & m ± <* it & r ^ # t? g s . 

[0 0 3 5] 

fete, 7'J-Mt'fel.Ii^9(:iibt, Kffc**f«.'^e>3&Slft^® l l S: 

#»^e>j&s<6«st^«jii o ^isfissisg umitmm 1 1 ^©isiKi^s^feflt 

3tTf»«##, {S&m^Miii 0£MMfc*»JIi l £0>#®#IIfc:KJK£3*iS. 
[0 0 3 6] 
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iM^in oumtmmi HKDnmt, ±x&i,&£?izm&>r¥m£Zi:2 
nr v ^ & & , x tr y -% m&mit ~?2>z.£iz&& mM.m.tn.mtmo^m^ * 

[0 0 3 7] 

Sifc^Uv^, c.utfMBJc, Au, Ag, ai, Xttc u *ie> 
MjJflltt, _hMtf>Au, Ag, Al, XttCu&^;££*ie>©-££:S:l&fl: 
[0 0 3 8] 

&&ffi&MMi o zmikQjM i i t<nmis<Dftti.. ^*b<i±o. 5 n m~2 

nmffllHT'fe'J, £ ^iC^fS; L<t±0. 5 n m~ 1 . 5 n nKOttffl'??** . <£ 
fiifi^JBtf 1 0 fclfrftifctf 1 1 £0>J£2©?D#, 0. 5nm*i7?fe6i^ 7 

1 0 tMltmm 1 l fc©£3 0>jftl#» 2 nm£_tlI!3#-S-, il^Cfgift^'fb 

^s*<^ffljia5i/^;i/S:Tia«sjft^s. i&&tn.±mm 1 0 umitrnm 1 1 

M 1 1 H<Dm £tf)fn£ 0 . 5 n m~ 1 . 5 nmffl|SHi:t5Ii:T\ 7'J-ft 
[0 0 3 9] 

*Lva„ #«Jfl2fcJ:, MxliT a 0^(7)#»[4*^i^^^Ci;•oT^$tLTV^^ 0 

^cD^MJSi 2 aeries tiSifcicio-c, ^tf>A;i/7*i ncJsw-sjfc&Jfi© 
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[0 0 4 0] 

3©*tf>A;i/:/JBIi fcfcv^, Hi ©3»f£«5 £H l om&SLM 6 2 
ftfcttffltfc&S. -7U-jSi:bT^|g-t«>^^P9^ #NBffi£«*8& 

[0 0 4 1] 

^aP^#©fa££3&££:tCf£f>DT, "7 U -Jg©M:;£ft#$:££ 0 f bt, xtr 
bf>« i 3 (DmikJjma? u -Jf©^b#[Hj£# l 8 o" it© 

[0 0 4 2] 
[0 0 4 3] 

J^±©£e>&*iJ&©xifw\*;v:/mi t£> :7UHf£bT«fi*-.6«HBSIS9_h 

IMlli:5:llT^. fit, tMftll l tit <gjg#t& 

MS 1 0 }C J:oT^HIStlTVA*„ «5&fflS 9 C&«tt8&#4£&S&«U 

So M M*f ic J: £ a^ffifit^f b^P© fa Sfi^lSffSii:^*. L 
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[0 0 4 4] 

So 

[0 0 4 5 ] 

S3fiiKffiJS4 & i ©gmKffiji 5^ «i ©aHKttji 5 1 ©#»[£JB 6 H 
©lE^StM^tiTfcSfcbfctf, S */£lc|£}£ 3 ft teas 

[0 0 4 6] 

ltt!5 i:^e>«!Str >«1 3 &3£MlJS4£, 1 2 £#^<OJfiT*a 
[0 0 4 7] 

±{c, T^S3 mtmm l l l o «figg|S9 

^MJ» 8 4:, 9 fc, ^ti£'&&AJ* 8 i:, Mgp 9 fc, <£&£t^:«J* l o £ 

i omo>mikmm&vj&&zft&z.hismt.L^ a ii^9ii cof 

e/NiFe/CoFe0ifIA^^$tl^3i:^^lV\ III 3 tC 
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[0 0 4 8] 

[0 0 4 9] 
[0 0 5 0] 

18i:, j£&g|S9£, &mji±Mm 1 o Ta^&*5«ill 2t&I©)K 
[0 0 5 1 ] 

«12&BftfbL, TaO^P>3Ss5«»I12&MtS. 2<bfC, titSJg 1 2 £ 
[0 0 5 2] 

ti, 1 2 0 . 2 8 nm^_htf)jp:£ & ^ L T «fc ^ £ £fC&S„ 

[0 0 5 3] 
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[0 0 5 4] 

m%.LT^z>t=.&>, {£»t:&«jgi o tmitmm 1 1 hcD^s^^a^r^m 
, »®iE*[-s:5f#jiH*-r*^*««riga»jjf hAS©^tr >^;^ri &aa3t*ess 

o 

[0 0 5 5] 

[0 0 5 6] 

[0 0 5 7] 
[0 0 5 8] 

Ofc, S19 9i:, 2N&fe&MJS8£, $5 2 ©3fc«BttJS 7 £fg l ©#8S«* 6 £ 
«1 ®«I5 tfrb&Z^yM l 3 fc, S!3HKttM4 fc, fli&jg l 2t^i 

[0 0 5 9] 
[0 0 6 0] 

ot, T^«3 ^<£®m^MJS 1 0£a>raic, M4»^fb&SM:%Ji 1 1 
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[0 0 6 1 ] 

_hi£tf)McDJ:e>lc, aMMSlcfctitf, Mill UifiS^MH 0fr& 
fctSIt^SS. LfetfoT, M^MM 1 0 £®Mfc#>Jg 1 1 fc©|jt®JC 

Q 

[0 0 6 2] 

1 0 &8tfbLT, gMfc%Jgl 1 £^&t-£#?S£Wc#tf£#, 
[0 0 6 3] 
[0 0 6 4] 

3fc"f , AXJ&^M^lK&iSmS&IMi^ SrfiJtBI "T * - 

[0 0 6 5] 

5fe"f, S«2 &^Bi;$|«tcBB«L, S«2_h&c. TiS3i:, te^M^MJS 1 

[0 0 6 6] 
[0 0 6 7] 

in otcriic M%Mm^&£M;%Ji 1 1 
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[0 0 6 8] 

umm i 2(nm&%:±%)±vky(nwimt¥\zmm-tz>z.}i\z&^T. urn 

1 125rifbU TaO^&J5s5ffii!)Sl2^t5. 2£iC, ^11 1 2 & 
^M® l o fcoftKHrft*® l l #7gfifc3ft*. 

[0 0 6 9] 

mjsi o tmitmmi 1 fc<a#®tt»#«&T¥?t&Axf&^©«&«ffi*»ai 

[0 0 7 0] 
[0 0 7 1] 

tU&^c A^C c £tC^li''f ECR (electron cyclotron resonan 

ce i?t-f ^n>0>^|) ^ICP (inductively coupled plasma f|^t 

[0 0 7 2] 
[0 0 7 3] 

motifs.^ v K i: £fiSx.* MRa>v K_t ic > # -x" -Y -fm&M.^ v Ftfmm £ 4a 
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[0 0 7 4] 
£lT\ MR/\y F&C-^TMt-£. 
[0 0 7 5] 

MR/\y Ktt, 3£*2i±ic, |feiS2 2 ^Ltfl ©ABACS'-;!/ FJg 2 3 
jW/SStlTV**. <Dm^y-^^M2 3_bJC&, BBM 2 2 £^ L T 

, yU7^!2 4a, 2 4 b^^S3^^tV^S. * fe, A>f7^W2 4a, 2 4 
btlltlTV^ii^2 5a, 2 5 b £#7£fR3*lTV*5„ /t>f TXjg 2 4 
a, 24bil, W?2 5a, 2 5 b £©±&C«, ftfi&Jg 2 2 Sr^LTH 2 © 

[0 0 7 6] 

-5= *«2 1 <Z>2Mte. ^Y^^^ia^^JC^ffBj-r^AB S (Air Bear 

lig Surface) ££*lTV^ 0 
[0 0 7 7] 

i 2 o 3 , s i o 4 «i^^#»f e>ns. &fc> ^rM^^y K2 0Ji#JS £;«Jg 

v*sa<, -era: a** 

[0 0 7 8] 

Hi <Z)^^-;i/Kif 2 3 i:H2©^>>-;i/FJS2 6 fl$£C3H&&ttfr 

■5lc«|B"t*. -tfcfr-fc, S4©*fMOfM#lif l ©flB&S/-;!/ K»2 3 
2©I^i/-;i/KI2 6tcfcoT$9*vru #£©M*i£&-5ff 
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[0 0 7 9] 

^i©i^^-;i/K!2 3 £&2©flBacs/-/i/K«2 6 tit. IKMfcimfci: 
oT7£/&£*lT^£„ Z<Z>ffl.m&ttn<Z>W£ ITU h ( F e — A 1 — 

Si^) , FeTa, C o 3kY r £ *l£ 0 Hi 

FJS2 3 ti2 0illi/-;i/ KJS 2 6 00^7^1/77^ 
f* IC J: s jR A £ #f*ttH£&llg A £ £ £2 JC *i*t 3 '>^<i:t2M± 

vmvkBmm ^Mir zmmn&n u r * v*. 

[0 0 8 0] 

ttl5t, *l(iD*«lttl6t, l2©tittS7il, #lttMl8i:, Jfifig- 
[0 0 8 1] 

mm i o tm^tmm 1 1 i^b£<ke> jcs&T¥?t£&2ftTv%£ 

#> , «^<z> x if > # fa *<gfrf & s i t ic «fc * mmitm <d z k 

[0 0 8 2] 

flfv^hrwM/^Rl ic J: oTJgj* 3*i armlet »J, «?l3B»«#;frS>f§&4x 
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[0 0 8 3] 

— 7^12 4 a, 2 4b(t ^ tT> 1 KM It A*-f 7Xi# 

[0 0 8 4] 

;W7^!2 4a, 2 4b[l ^tl^ftX bf 1 ©S#*^I©MSgaJ 

iPt, C o C r P t titZffmfbtl&a ;W7^i24a, 2 4b_t&C 

[0 0 8 5] 

ilSf2 5a, 2 5bH 7^7^12 4 a, 2 4 b fC^f LTt 
ii^-TS- SMBSTJ-2 5 a, 2 5b l««'KT*& *J '.&o<£tg#i;*C&S 
<fcoT»m^(C^$tlT^S 0 gl«f2 5a, 2 5b®SfUlt{t Mx. 
tfCr, Ta, Ti, W, Mo, Cu^a"?ft5. 
[0 0 8 6] 

[0 0 8 7] 

^f>^f^»^7Ri, i2®i^>>-;i/ KJ»2 6±fc, MI2 

#lMKffi»2 2#7£/S3*lTV^5. fit, Iin>f;i/2 7 5;«^ltlPittl2 
2_tfCtt, ±l37 2 8^fi!iStltV^. m2<DM%V-)\s K2 6 t±f37 
2 8tt:iotl^372 9 &JgJ&LTV^ 0 
[0 0 8 8] 

372 9 {C#tat-£ «fc3lCJg/£2*lTV><5. i©l»JK=i>f;i/2 7 ©ffiagfcjtfMSPJC 
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[0 0 8 9] 

^gaiK^cw Ktcfet-ts^nr 2 9 fc&s. Jijs^y 2 s&tfn 

•Vy^fcfcSo ±1372 811 N i F e & if «fcoT^StlT 
[0 0 9 0] 

[0 0 9 1] 

mi zmrsw FKmmLfrm&iz.n^xmmLt=.tf. *mmitztnzmfezn 

[0 0 9 2] 

^(Dmm^^^m^^^^oic, ^miz^^m^mm^mm^it, mit 
ttfxzz. fit, mitmmi at. &m.m±mmi oommv tm-tzm 
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[0 0 9 3] 
[0 0 9 4] 

#jc, {gig^Ms 1 0 ^a^-ftiirT. umm 1 2 S:^LT<S«m^»» 1 

[0 0 9 5] 

[0 0 9 6] 
[HdfeM] 

[0 0 9 7] 

<mmm 1 > 

, PtMnJg£, CoFelt, Rujg£, CoFef!:, Cu®fc, CoFe 
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Mt. Cult, T alt &Ji#C7£J*l,fc. ^f5^3£i±®Tal0 

JP££5nmtU N i Fel0j|$?:2nmtU P tMnf©J|$5:2 0 n 
mtU PtMnlJ:©CoFeIfflJf$5:l. lnmtl, R u Jftf>JP3 £ 0 
. 8nmtb, R uf±©C o F e JSC0J¥cS 5: 2 . 2nm£U Cuf©f §?: 
2. 8nmi:U C o F e £ 2 . 5nm£U T al©f 1 nmt 

b£ 0 ^<Z>££, ±&Ta»lC&UTJ$BIS*l&CuM<DJSS&Onm~l 

[0 0 9 8] 

#ClC, ^ft-efKJDiijK©, T aJitf)^®?:*^^*®^-^^ ttCJ: ot, T 
ai&^LTC ul©iffi5:|ft L, C u OJi &7t?fi£ L -T&;b*>. Ifrffciir© 

[0 0 9 9] 

r©^, P t MnM<Dmmit<Dt=.toiZs 2 6 5t:T'4i|r4^t5MI:l 
[0 10 0] 

[0101] 

o 

[0 10 2] 

05^e>ree>^ftJ:e>JC, M^CuSJ?SA<0. 5nm^±t^§i^ * 

. fifclKBtrCu®JS3#0. 5 nm&TEI'S^-a-, 7 U C o F e Jftfgft 
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»C «K«fCuIJ?a^lnmi:ltSI8^*oTt), m^&jfi^fti&tf^ 
tlTV^V^ £fft>fr^fc. Ife^ot f£|g|B#C uSJ^SCDTRSfttt, 0. 5 

n mj^ _ti? fe & i i: t% x tf > ^mnmm^&nmu t m^M^mtm^ 

[0103] 
[0104] 

, P t MnMt Zm7k&f&l>t~» ZL(D£g. T a jff C7)JJ£ £ 5 n m t U NiF 
el0f $1:2 nmi:U PtMnf©J|$?:2 0 nmtL/fe. 
[0 10 5] 

#ac, P t MnJg_hJC, # U >^&£(Cj; U, CoFelfc, Ruli 

*JE#CJfcl8Lfc. rtf)t£. CoFeg©g$§l. lnmtL, RuJf£>J¥£ 
5:0. 8nmi:Lfeo 
[0 10 6] 

#uc, Rul ®^®£*^J£J^T<»5!i*&C*S-f £r £{C ioT, Rug* 
[0 10 7] 

^CfC, Ru-0®_tlC, U >^&£SCJ: »J, CoFef^, Cult 

, CoFeJSt, Cult, T a«£ * fcf > A 71/ :/K & # . ^ 
Ru-OS_hlCJ*&LfcCo F eJl©JP3 3: 2. 2nmiL CoFe 
JStC o F emt&mizmmLf-C umomZ * 2. 2nmfcU CuJS_hlC^ 
ILfeCo F e JB(£>iS£ £ 2 . 5nm£U CuJB&#BIU *©±JC^J8ILfe 
Tai0j|S?:lnmi:bfc a ^(Z)h^, JifflJT a®lC»LT/£K3*lfeC ujg 
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(DmtSltO. 5 nm~ 1 . 5 n m©ISHftT^fc $ 1±T, &|g &«»f1MK U £ = 
[0108] 

[0 10 9] 

[0110] 

[0 111] 

[0 112] 

^StftSg^ttlSv^Sr^Lfco — TOCuIJ|$^l. 5nm§:±|115 

ffSOilPMte, 1. 5 nm^raS^ilT', ft^&%,1&1fi&{t*&mW 

[01 13] 

[0114] 
<*^M 3 > 

9c-f. #vX»«_t&C, XAy* y >^'&£?lc J: U, Tajfi:, NiFejgi: 
, P t Mnjf^ &Jd#tfgJ6ftLfc 0 ^tf>£:£, T ajf<£>j*£ £ 5 n mfc U NiF 
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